
1 . Compounds of the formula (I) or (la), 




(I) (la) 

in which the substituents have the following significance: 

CVCe-alkyl; C 2 -C 6 -alkenyl; C 2 -C 6 -alkinyl; C 3 -C 16 -(cyclical saturated group)alkyl, where alkyl is Ci- 
C 6 ; C 4 -C 16 -(cyclical saturated group)alkenyl, where alkenyl is C2-C 6 ; C 4 -C 16 -(cyclical saturated 
group)alkinyl, where alkinyl is C 2 -C 6 ; C7-C 16 -arylalkyl, where aryl is C 6 -C 10 -aryl and alkyl is Ci-C 6 - 
alkyl; C 8 -C 16 -arylalkenyl, where aryl is C 6 -C 10 -aryl and alkenyl is C 2 -C 6 -alkenyI; C 8 -C 16 -arylaIkinyl, 
where aryl is C 6 -C 10 -aryl and alkinyl is C 2 -C 6 -alkinyI; 

R 2 : subject to the following definition of X, hydrogen, C 4 -C 6 -alkyl; C 2 -C 6 -alkenyl; C 2 ~C 6 -alkinyl; C 3 - 
C 16 -(cyclical saturated group)alkyl, where alkyl is Ci-C 6 ; C 4 -C 16 -(cyclical saturated group)alkenyl, 
where alkenyl is C 2 -C 6 ; C 4 -C 16 -(cyclical saturated group)alkinyl, where alkinyl is C 2 -C 6 ; Ct-C 16 - 
arylalkyl, where aryl is C 6 -C 10 -aryl and alkyl is C^Ce-alkyl; C 8 -C 16 -arylalkenyl, where aryl is C 6 -C 10 - 
aryl and alkenyl is C^Ce-alkenyl; C 8 -C 16 -arylalkinyl, where aryl is C 6 -C 10 -aryl and alkinyl is C^Ce- 
aklinyl; C 3 -C 6 -alkenoyI; C 3 -C 6 -alkinoyl; Cg-Cie-arylalkenoyl, where aryl is C 6 -Ci 0 -aryl and alkenoyl is 
C 3 -C 6 -alkenoyl; C 9 -C 16 -arylalkinoyl, where aryl is C 6 -C 10 -aryl and alkinoyl is C 3 -C 6 -alkinoyl; 

R 3 : hydrogen; Cn-Ce-alkyl; C 2 -C 6 -alkenyl; C 7 -C 16 -arylalkyl, where aryl is C 6 -C 10 -aryl and alkyl is d- 
C 6 -alkyl; C 8 -Ci 6 -arylalkenyl, where aryl is C 6 -Ci 0 -aryl and alkenyl is C 2 -C 6 -alkenyl; alkoxyalkyl, where 
alkoxy is Ci-Ce-alkoxy and alkyl is Ci-Ce-alkyI; CO^Cn-Ce-alkyl); C0 2 H; CH 2 OH. 

R 4 : hydrogen; hydroxy; Ci-Ce-alkyloxy; C^C^-alkyloxyalkoxy, where alkyloxy is C1-C4 and alkoxy is 
d-C 6 -alkyloxy; C^Ce-alkenyloxy; C 2 -C 6 -alkinyloxy; C 3 -C 16 -(cyclical saturated group)alkyloxy, where 
alkyl is Ci-Cei C 4 -C 16 -(cyclical saturated group)alkenyloxy, where alkenyl is Cz-C 6 ; C 4 -C 16 -(cyclical 
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saturated group)alkinyloxy where alkinyl is C2-C 6 ; C 7 -C 16 -arylalkyloxy, where aryl is C 6 -C 10 -aryl and 
alkyl is d-C 6 -alkyl; C 8 -C 16 -arylalkenyloxy f where aryl is C 6 -C 10 -aryl and alkenyl is C 2 -C 6 -alkenyl; C 8 - 
C 16 -arylalkinyloxy t where aryl is C 6 -do-aryl and alkinyl is C 2 -C 6 -alkinyl; d-C 6 -alkanoyloxy; C 3 -C 6 - 
alkenoyloxy; C 3 -C 6 -alkinoyloxy; C 7 -C 16 -arylalkanoyloxy, where aryl is C6~Cio~aryl and alkanoyloxy is 
C 2 -C 6 -alkanoyloxy; C 9 -d6-aryIalkenoyloxy, where aryl is C6-C 10 -aryl and alkenoyloxy is C 3 -C 6 - 
alkenoyloxy; Cg-de-arylalkinoyloxy, where aryl is C 6 -C 10 -aryl and alkinoyloxy is C 3 -C 6 -alkinoyloxy; 

R 5 : hydrogen; hydroxy; d-C 6 -alkyloxy; C 2 -Ci 0 -alkyloxyalkoxy, where alkyloxy is d-d and alkoxy is 
Ct-Ce-alkyloxy; C 2 -C 6 -alkenyloxy; C^Ce-alkinyloxy; C 3 -C 16 -(cyclical saturated group)alkyloxy, where 
alkyl is d-d; C 4 -Ci 6 -(cyclical saturated group)alkenyloxy, where alkenyl is Cz-d a » C 4 -C 16 -(cyclical 
saturated group)alkinyloxy, where alkinyl is d-d; C 7 -C 16 -arylalkyloxy, where aryl is d-do-aryl and 
alkyl is d-d-ajkyl; d-de-arylalkenyloxy, where aryl is C 6 -C 10 -aryl and alkenyl is C 2 -C 6 -alkenyl; C 8 - 
C 16 -arylalkinyloxy, where aryl is C 6 -C 10 -aryl and alkinyl is C 2 -C 6 -alkinyl; C 2 -G 6 -alkanoyloxy; C 7 -C 16 - 
arylalkanoyloxy, where aryl is C 6 -C 10 -aryl and alkanoyloxy is C 2 -C 6 -alkanoyloxy; 

X is oxygen, sulphur or methylene; 

wherein a single or double bond can be present between the carbon atoms of numbers 7 and 8, 

wherein alkyl, alkenyl and alkinyl can each be branched or unbranched, aryl can be unsubstituted or 
mono-, di- or trisubstituted, independently in each case, with hydroxy, halogen, nitro, cyano, 
thiocyanato, trifluoromethyl, CVCs-alkyl, d-d-alkoxy, C0 2 H, CONH 2 , C0 2 (d-C 3 -alkyl), CONH(d- 
d-alkyl), CON(d-C 3 -alkyl) 2 , CO(d-C 3 -alkyl); amino; (Ci-d-monoalkyOamino, (Ci-d-dialkyOamino; 
C 5 -C 6 -cycloalkylamino, (d-d-alkanoyl)amido, SH, S0 3 H, S0 3 (d-C 3 -alkyl), S0 2 (d-C 3 -alkyl), 
SO(d-C 3 -alkyl), d-C 3 -alkylthio or d-C 3 -alkanoylthio, 

wherein -(cyclical saturated group) is either preferably C 3 -C 10 -cycloalkyl or a heterocyclical group 
with 2 to 9 carbon atoms, containing further one or more heteroatoms, 

with the exception of compounds where is methyl, R 2 is C 4 -C 6 -alkyl, R 3 is hydrogen or methyl, 
R 4 is hydroxy or methoxy and R 5 is hydroxy, methoxy or an oxygen atom bound to the carbon atom 
in the 5 th position, when X is oxygen; 

with the further exception of compounds where is cyclopropy I methyl and XR 2 is benzyloxy, 
when R 4 is oxygen or benzyloxy and R 5 is an oxygen atom bound to the carbon atom in the 5 th 
position; 

with the further exception of compounds where is cyclopropylmethyl and XR 2 is benzyloxy, 
when R 4 is oxygen, hydroxy or benzyloxy and R 5 is hydroxy or methoxy. 



2. Compounds of the formula (IA) or (lAa), 




(IA) (lAa) 
where the substituents have the following significance: 

Rv d-Ge-alkyl; C 2 -C 6 -alkenyl; C 2 -C 6 -alkinyl; C 3 -C 16 -(cyclical saturated group)alkyl t where alkyl is Ci- 
C 6 ; C 4 -C 16 -(cyclical saturated group)alkenyl, where alkenyl is C 2 -C 6 ; C 4 -C 16 -(cyclical saturated 
group)alkinyl, where alkinyl is C 2 -C 6 ; C7-C 16 -arylalkyl, where aryl is C 6 -C 10 -aryl and alkyl is d-C 6 - 
alkyl; C 8 -C 16 -arylalkenyl, where aryl is C 6 -C 10 -aryl and alkenyl is C 2 -C 6 -alkenyl; Ca-C^-arylalkinyl, 
where aryl is C 6 -C 10 -aryl and alkinyl is C 2 -C 6 -alkinyl; 

wherein the two substituents Rf can be the same or different; 

R 2 : subject to the following definition of X, hydrogen, CVCe-alkyl; C 2 -C 6 -alkenyl; C 2 -C 6 -alkinyl; C 3 - 
Ci6-(cyclical saturated group)aikyl, where alkyl is Ci-C 6 ; C 4 -C 16 -(cyclical saturated group)alkenyl, 
where alkenyl is C 2 -C 6 ; C 4 -C 16 -(cyclical saturated group)alkinyl f where alkinyl is C 2 -C 6 ; C 7 -Ci 6 - 
arylalkyl, where aryl is C 6 -C 10 -aryl and alkyl is C-i-Ce-alkyl; C 8 -C 16 -arylalkenyl, where aryl is C 6 -Ci 0 - 
aryl and alkenyl is C 2 -C 6 -alkenyl; C 8 -C 16 -arylalkinyl, where aryl is C 6 -C 10 -aryl and alkinyl is C^Ce- 
alkinyl; C 2 -C 6 -alkanoyl; C 3 -C 6 -alkenoyl; C 3 -C 6 -alkinoyl; C 8 -C 16 -arylalkanoyl, where aryl is C 6 -C 10 -aryl 
and alkanoyl is C 2 -C 6 -alkyl; Cg-Cie-arylalkenoyl, where aryl is 

C6-Cio~aryl and alkenoyl is C 3 -C 8 - 
alkenoyl; C 9 -Ci6-arylalkirioyl. where aryl is C 6 -C 10 -aryl and alkinoyl is C 3 -C 6 -alkinoyl; 

R 3 : hydrogen; d-Ce-alkyl; C 2 -C 6 -alkenyl; CT-de-arylalkyl, where aryl is C 6 -C 10 -aryl and alkyl is d- 
C 6 -alkyl; d-de-arylalkenyl, where aryl is Ce-do-aryj and alkenyl is C 2 -C 6 -alkenyl; alkoxyalkyl, where 
alkoxy is d-C 6 -alkoxy and alkyl is d-Ce-alkyl; C0 2 (d-C6-alkyl); C0 2 H; CH 2 OH. 

R 4 : hydrogen; hydroxy; d-Ce-alkyloxy; C 2 -C 10 -alkyloxyalkoxy, where alkyloxy is d-d and alkoxy is 
d-d-aikyloxy; C 2 -C 6 -alkenyloxy; d-Ce-alkinyloxy; C 3 -C 16 -(cyclical saturated group)alkyloxy, where 
alkyl is d-Q>; d-d encyclical saturated group)alkenyloxy, where alkenyl is d-d*; C 4 -C 16 -(cyclical 



saturated group)alkinyloxy where alkinyl is C 2 ^C 6 ; C 7 -C 16 -arylalkyloxy f where aryl is C 6 -do-aryl and 
alkyl is d-C 6 -alkyl; C 8 -Ci6-arylalkenyloxy, where aryl is C 6 -Ci 0 -aryl and alkenyl is C 2 -C 6 -alkenyl; C 8 - 
de-arylalkinyloxy, where aryl is C 6 -C 10 -aryl and alkinyl is C^Ce-alkinyl; CjrCe-alkanoyloxy; C 3 -C 6 - 
alkenoyloxy; C 3 -C 6 -alkinoyloxy; C 8 -C 16 -arylalkanoyloxy, where aryl is C 6 -C 10 -aryl and alkanoyloxy is 
C 2 -C 6 -alkanoyloxy; Cg-de-arylalkenoyloxy, where aryl is C 6 -Cio-aryI and alkenoyloxy is C 3 -C 6 - 
alkenoyloxy; C 9 -C 16 -arylalkinoyloxy, where aryl is C 6 -do-aryl and alkinoyloxy is C 3 -C 6 -alkinoyloxy; 

R 5 : hydrogen; hydroxy; d-C 6 -alkyloxy; C^do-alkyloxyalkoxy, where alkyloxy is C1-C4 and alkoxy is 
Ci-C 6 -alkyloxy; C^dj-alkenyloxy; C 2 -C 6 -alkinyloxy; C 3 -Ci 6 -(cyclical saturated group)alkyloxy, where 
alkyl is Ci-C 6 ; C 4 -C 16 -(cyclical saturated group)alkenyloxy, where alkenyl is C^Ce; C 4 -C 16 -(cyclical 
saturated group)alkinyloxy, where alkinyl is C 2 -C 6 ; G 7 -C 16 -arylalkyloxy, where aryl is C6-C-jo~aryl and 
alkyl is d-C 6 -alkyl; C 8 -Ci 6 -arylalkenyloxy, where aryl is C 6 -C 10 -aryl and alkenyl is C^Ce-alkenyl; C 8 - 
de-arylalkinyloxy, where aryl is C 6 -C 10 -aryl and alkinyl is C 2 -C 6 -alkinyl; C 2 «C 6 -alkanoyloxy; C 7 -C 16 - 
arylalkanoyloxy, where aryl is C 6 -C 10 -aryl and alkanoyloxy is C 2 -C 6 -alkanoyioxy; 

X is oxygen, sulphur or methylene; 

Y" is T, Br , CP, OH" or another pharmacologically acceptable counterion; 

wherein a single or double bond can be present between the carbon atoms of numbers 7 and 8, 

wherein alkyl, alkenyl and alkinyl can each be branched or unbranched, aryl can be unsubstituted or 
mono-, di- ortrisubstituted, independently in each case, with hydroxy, halogen, nitro, cyano, 
thiocyanato, trifluoromethyl, d-C 3 -alkyl, d-C 3 -alkoxy, C0 2 H, CONH 2 , C0 2 (d-C 3 -alkyl), CONH(d- 
C 3 -alkyl), CON(d-C 3 -alkyl) 2 , CO(d-C3-alkyl); amino; (d-C 3 -monoalkyl)amino, (Ci-C 3 -dialkyl)amino; 
C 5 -C 6 -cycloalkylamino, (d-C 3 -alkanoyl)amido, SH, S0 3 H, S0 3 (d-C 3 -alkyl), SO^d-d-alkyl), 
SO(d-C 3 -alkyl), Ci-C 3 -alkylthio or d-C 3 -alkanoylthio, 

wherein -(cyclical saturated group) is either preferably C 3 -d 0 -cycloalkyl or a heterocyclical group 
with 2 to 9 carbon atoms, containing furthermore one or more heteroatoms. 

3. Compounds of the formulae (I) or (IA) of Claims 1 and 2, in which X is oxygen; is d-C 6 - 
alkyl; d-Ce-alkenyl; C 4 -C 16 -cyctoalkylalkyl, where cycloalkyl is C 3 -C 10 and alkyl is d-C|; Ct-C 16 - 
arylalkyl, where aryl is Ce-do-aryl and alkyl is d-C 6 -alkyl; R 2 is CT-de-aryialkyl, where aryl is C 6 - 
do-aryl and alkyl is d-C 6 -alkyl; C 8 -C 16 -arylalkenyl t where aryl is C 6 -C 10 -aryl and alkenyl is C^Ce- 
alkenyl; R 3 is hydrogen or methyl; FU is hydroxy, methoxy or acetoxy. 
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4. Compounds of the formula (IA) of Claim 2, in which X is oxygen; R A is d-Ce-alkyl; C^Ce- 
alkenyl; C 4 -C 16 -cycloalkylalkyl, where cycloalkyl is C3-C10 and alkyl is Cn-Ce; C 7 -C 16 -arylalkyl, where 
aryl is C 6 -C 10 -aryl and alkyl is d-Ce-alkyl; R 2 is d-Ce-alkyl or C 2 -C 6 -alkenyl, R 3 is hydrogen or 
methyl; R 4 is hydroxy, methoxy or acetoxy. 

5. Compounds of Claims 1 and 2, selected from: 

1 7-allyl-4, 5a-epoxy-3-methoxy-14p-(3-phenylpropyloxy)morphinan-6-one, 1 7-allyl-4,5a-epoxy-3- 
hydroxy-14P-(3-phenylpropyloxy)morphinan-6-one, 17-allyl-4 f 5a-epoxy-3-methoxy-5p-methyl-14p- 
(3-phenylpropyloxy)morphinan-6-one, 17-allyl-4i5a-epoxy-3-hydroxy-5p-methyl-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-cyclobutylmethyi-4,5a-epoxy-3-methoxy-14p-(3- 
phenylpropyloxy)morphinan-6-one, 1 7-cyclobutylmethyl-4,5a-epoxy-3-hydroxy-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-cyclobutylmethyl-4,5a-epoxy-3-methoxy-5p-methyl-14p-(3- 
phenylpropyloxy)morphinan-6-one, 1 7-cyclobutylmethyl-4,5a-epoxy-3-hydroxy-5p-methyl-14p-(3- 
phenylpropyloxy)morphinan-6-one, 1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-cyctopropylmethyM,5a-epoxy-3-hydroxy-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-cyclopropylmethyl-4 t 5a-epoxy«3-methoxy-5p-methyM4p-(3- 
phenylpropyloxy)morphinan-6-one, 1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-5p-methyl-14p-(3- 
phenylpropyloxy)morphinan-6-one, 4,5a-epoxy-3-methoxy-5p,17-dimethyl-14p-[(3- 
phenylpropyl)oxy]morphinan-6-one, 4,5a-epoxy-3-hydroxy-5p f 17-dimethyl-14p-[(3- 
phenylpropyl)oxy]morphinan-6-one, 1 7-propyl-4,5a-epoxy-3-methoxy-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-propyl-4,5oepoxy-3-hydroxy-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-propyl-4,5a-epoxy-3-methoxy-5p-methyl-14p-(3- 
phenylpropyloxy)morphinan-6-one, 1 7-propyl-4,5a-epoxy-3-hydroxy-5p-methyl-1 4p-(3- 
phenylpropyloxy)morphinan-6-one, 17-tetrahydrofurfuryl-4 i 5a-epoxy-3-methoxy«14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-tetrahydrofurfuryj-4,5a-epoxy-3-hydroxy-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-tetrahydrofurfuryl-4 t 5a-epoxy-3-methoxy-5p-methyl-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-tetrahydrofurfuryl-4 t 5a-epoxy-3-hydroxy-5p-methyM4p-(3- 
phenylpropyloxy)morphinan-6-one, 17-(2-phenylethyl)-4 f 5a-epoxy-3-methoxy-14p-(3- 
phenylpropyloxy)morphinan-6-one f 17-(2-phenylethyl)-4,5a-epoxy-3-hydroxy-14p-(3- 
phenylpropyIoxy)morphinan-6-one, 17-(2-phenylethyl)-4» 5 a-epoxy-3-methoxy-5P-methyl-14p-(3- 
phenylpropy!oxy)morphinan-6-one, 17-(2-phenylethyl)-4»5a-epoxy-3-hydroxy-5p-methyl-14p-(3- 
phenylpropyloxy)morphinan-6-one, 1 7-ethyl-4,5a-epoxy-3-methoxy-14p-(3- 
phenylpropyloxy)morphinan-6-one, 1 7-ethyl-4, 5a-epoxy-3-hydroxy-1 4P-(3- 
phenylpropyloxy)morphinan-6-one, 17-ethyl-4,5a-epoxy-3-methoxy-5p-methyl-14P-(3- 
phenylpropyloxy)morphinan-6-one, 17-ethyl-4,5a-epoxy-3-hydroxy-5p-methyl-14p-(3- 
phenylpropyloxy)morphinan-6-one, 17-cyclopropylmethyl-4 t 5a-epoxy-3-hydroxy-14p-[(2- 
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methylbenzyl)oxy]morphinan-6-one, 14p-[(2K;hlorobenzyl)oxy]-17-(cyclopropylmethyl)-4.5a-epoxy-3- 
hydroxymorphinan-6-one, 14p-benzylbxy-t7^yclopropylmethyM t 5a^poxy-3-hydr6xymorphinan-6- 
one, 14p-butoxy-17-cyclopropylmethyl-4,5a-epoxy-3-hydroxymorphinan-6-one f 17- 
cyclopropylmethyI-4,5a-epoxy-3-hydroxy-14p-[(3-methyIbutyl)oxy]morphinan 4,5a-epoxy- 
5P ,1 7<limethy!-14p-[(3-phenylpropyl)oxy]-3-[(prop-2-inyl)oxy]morphinan 14P-[(3- 
chlorobenzyl)oxy]^,5a-epoxy«17-methyl-3-[(prop-2-inyl)oxy]morphinan-6-one 4,5a-epoxy-17-ethyl- 

5- methoxy-Mp-^S-phenylpropyOoxylmorphinan-e-one, 4,5a-epoxy-17-ethyl-3-hydroxy-14p-[(3- 
phenylpropyl)oxy]morphinan-6-one, 4 t 5a-epoxy-3-hydroxy-14p-[(3-methylbutyl)oxy]-17- 
propylmorphinan-6-one, 5p-benzyM4-methoxycodeinone (= 5-benzyl-7,8-didehydro-4,5a-epoxy- 
3,14p-dimethoxy-17-methyl-morphinan-6-one), 5p-benzyl-4,5a-epoxy-3,14p-dimethoxy-17- 
methylmorphinan-6-one, 5P-benzyM,5a-epoxy-3-hydoxy-14p-methoxy-17-methylmorphinan-6-one, 
4-hydroxy-3-methoxy-17-methyl-14-[(3-phenylpropyl)oxy]-moiphina 3,4-dimethoxy-17- 
methyl-14-[(3-phenylpropyl)oxy]-morphinan-6-one, 14p-benzyloxy-4-hydroxy-3-methoxy-17- 
methylmorphinan-6-one, 14p-benzyloxy-3,4Klimethoxy-17-methylmorphinan-6-one, 4-hydroxy-3- 
methoxy-17-methyl-14p-[(2-naphthylmethyl)oxy]morphinan-6-one, 3,4-dimethoxy-17-methyl-14p-[(2- 
naphthylmethyl)oxy]morphinan-6-one, 4-hydroxy-3-methoxy-5p,17-dimethyl-14p-[(3- 
phenylpropyl)oxy]-morphinan-6-one, 3,4-dimethoxy-5p,17-dimethyl-14p-[(3-phenylpropyl)oxy]- 
morphinan-6-one, 14p-ethoxy^-hydroxy-3-methoxy-5pJ7<limethylmorphinan-6-one, 14p-ethoxy- 
3,4-dimethoxy-5PJ7<limethylmoiphinan^-one, 14p-benzyloxy-3,4-dimethoxy-5P,17- 
dimethylmorphinan-6-one, 4,5a-epoxy-3-hydroxy-17,17-dimethyl-6-oxo-14p-[(3- 
phenylpropyl)oxy]morphinanium-iodide, (1 7S)-4 l 5a-epoxy-1 7-ethyl-3-hydroxy-1 7-methyl-6-oxo-14p- 
[(3-phenylpropyl)oxy]morphinanium-iodide, (17R)-4,5a-epoxy-3-hydroxy-17-methyl-6-oxo-14p-[(3- 
phenylpropyl)oxy]-17-[(2(R,SHetrahydrofurfuran-2-yl)methyl]morphinan (17R)-17-allyl- 
4,5a-epoxy-14p^thoxy-3-hydroxy-17-methyl^<>xomoiphinanium-iodide, (17R)-17-allyl-4,5a-epoxy 
3-hydroxy-14P-methoxy-1 7-methyl-6-oxomorphinanium-iodide, (1 7S>1 7-allyl-4,5a-epoxy-3-hydroxy- 
14p-methoxy-17-methyl-6-oxomorphinanium-iodide, 4,5a-epoxy-3-hydroxy-14p-methoxy-17,17- 
dimethyl-6-oxo-morphinanium-iodide, Sp-benzyl-Mp^butyloxy^.S-epoxy-S-hydroxy-^.^-dimethyl 

6- oxomorphinanium-iodide, (17S)-17-allyl-5p-benzyl-14p-butoxy-4,5a-epoxy-3-hydroxy-17-methyl-6 
oxomorphinanium-iodide, 14P-butoxy^,5q^poxy-3-hydroxy-17J7<limethyl^K)xomorphinanium- 
iodide, (17R)-17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-17-methyl-6-oxo-14p-[(3- 
phenylpropyl)oxy]morphinanium-iodide, (17R)-17-cyc!opropylmethyl-4 t 5a-epoxy-3-methoxy-17- 
methyl-6-oxo-14p-[(3-phenylpropyl)oxy]morphinanium-iodide, (17R)-17-cyclopropylmethyl-4,5a- 

e poxy-3-hyd roxy- 1 7-methyl-6<>xcHl4P-[(2-phenyIbenzyl)oxy]morphinanium-iodide t (1 7R)-14p-[(4- 
chlorobenzyl)oxy]-1 7-cyclopropylmethyI-4,5a-epoxy-3-hydroxy-1 7-methy!-6-oxomorphinanium- 
iodide, 17(RH,5a-epoxy-34iydroxy-14p-methoxy-17HTie^ 
iodide, 4,5a-expoxy-3-methoxy-17-methyl-14P-[(3-phenylpro^ 
4,5a^xpoxy-3-methoxy-14P-[(3-phenylpropyl)oxy]morphinan-6-one, 
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4,5a^xpoxy-3-hydroxy-17-methyl-14(3-[(3-phenylpropyl)oxy]morphinan-6H3ne^ 
4,5a^xpoxy-1 7-methyM 4p-[(3-phe 

1 7-(cyclopropylmethyl)-4» 5a - e P ox y- 1 4P-[(3-phenylpropyl)oxy]morphinan-6-one, 

4 t 5a-epoxy-14p-[(3-phenylpropyI)oxy]mofphinan-6-one ( 

1 7T(cyclopropylmethyl)-4-hydroxy-14p-[(3-phenyl^^ 

17-(cyclopropylmethyl)-4-methoxy-14p-[(3-pheny^ 

4-(n-butyloxy)-17-(cyclopropylmethyl)-14p-[(3-phe 

or any phanmaceutically acceptable salt or easily accessible derivative of it. 

6. Composition, comprising a compound of Claims 1 to 5 and/or a pharmaceutical^ acceptable 
acid addition salt of it, together with a pharmaceutical^ acceptable carrier substance. 

7. Compound according to any of Claims 1 to 6 as medicament. 

8. Use of a compound of Claims 1 to 5 for the manufacture of a medicament for the treatment 
of pain, including chronic and acute pain, post-operative pain, rheumatic diseases (e.g. arthritis), 
ileus, obstipation, overweight, addiction, including opioid, cocaine and alcohol addiction as well as 
for the manufacture of a narcotic. 

9. Compounds according to Claim 1 or 2, wherein X is oxygen. 

10. Compounds according to Claim 1, 2 or 9, wherein R 5 is OH or alkoxy. 

1 1 . Compounds according to Claim 1 , 2, 9 or 1 0, wherein R 3 is hydrogen, alkyl or aralkyl, 
preferably hydrogen or alkyl. 

12. Compounds according to Claim 1 , 2, 9, 10 or 1 1 , wherein R4 is OH, alkoxy or alkeriyloxy or 
alkinyloxy. 

1 3. Compounds according to Claim 1 , 2, 9, 1 0, 1 1 or 1 2, wherein a single bond is present 
between the carbon atoms of the numbers 7 and 8. 

14. Compounds according to Claim 1, 2, 9, 10, 11, 12 or 13, wherein R 2 is hydrogen, alkyl or 
aralkyl, preferably aralkyl. 
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15. Compounds according to Claim 1, 2, 9, 10, 11,12, 13 or 14, wherein R n is alkyi, (cyclical 
saturated group)alkyl, aralkyl or alkenyl. 

16. Compounds according to Claim 1 or 2, wherein R n is Ci-Ce-alkyI; C 2 -C 6 -alkenyl; C 2 -C 6 - 
alkinyl; C 3 -C 16 -(cyclical saturated group)alkyl, where alkyl is Ci-C 6 ; C 4 -C 16 -(cyclical saturated 
group)alkenyl, where alkenyl is C 2 -C 6 ; C 4 -C 16 -(cyclical saturated group)alkinyl, where alkinyl is C 2 - 
C 6 ; C 7 -C 16 -arylalkyl, where aryl is C6-Cio~3iryl and alkyl is Ci-C6-alkyl; C 8 -C-i6"3rylalkenyl, where aryl 
is C 6 -C 10 -aryl and alkenyl is C 2 -C 6 -atkenyl; C 8 -C 16 -arylalkinyl, where aryl is 

Ce-C-icrSty' ^d alkinyl is 

C 2 -C 6 -alkinyl. 

17. Compounds according to Claim 1, wherein R 2 is C 4 -C 6 -alkyl; C^Ce-alkenyl; C 2 -C 6 -alkinyl; C 3 - 
Ci6-(cyclical saturated group)alkyl, where alkyl is C^C 6 \ C 4 -C 16 -(cyclical saturated group)alkenyl, 
where alkenyl is C 2 -C 6 ; C 4 -C 16 -(cyclical saturated group)alkinyl, where alkinyl is C 2 -C|; C 8 -C 16 - 
arylalkyl, where aryl is Ce-Cio-aryl and alkyl is Ci-Ce-alkyl; C 8 -C 16 -arylalkenyl, where aryl is C 6 -C 10 - 
aryl and alkenyl is C 2 -C 6 -alkenyl; C 8 -C 16 -arylalkinyl, where aryl is C 6 -C 10 -aryl and alkinyl is C 2 -C 6 - 
alkinyl; C 3 -C 6 -alkenoyl; C 3 -C 6 -alkinoyl; C 9 -C 16 -arylalkenoyl, where aryl is C 6 -C 10 -aryl and alkenoyl is 
C 3 -C 6 -alkenoyl; C 9 -C 16 -arylalkinoyl, where aryl is C 6 -C 10 -aryl and alkinoyl is C 3 -C 6 -alkinoyl. 

18. Compounds according to Claim 2, wherein R 2 is Ci-Ce-alkyl; C 2 -C 6 -alkenyl; C 2 -C 6 -alkinyl; C 3 - 
C 16 -(cyclical saturated group)alkyl, where alkyl is Cn-Ce; C 4 -C 16 -(cyclical saturated group)alkenyl, 
where alkenyl is C 2 -C 6 ; C 4 -C 16 -(cyclical saturated group)alkinyl, where alkinyl is C 2 -C 6 ; C 6 -C 16 - 
arylalkyl, where aryl is C 6 -C 10 -aryl and alkyl is C^Ce-alkyl; C 8 -C 16 -arylalkenyl, where aryl is C 6 -C 10 - 
aryl and alkenyl is C 2 -C 6 -alkenyl; C 8 -C 16 -arylalkinyl, where aryl is C 6 -C 10 -aryl and alkinyl is C 2 -C 6 - 
alkinyl; C 3 -C 6 -atkenoyl: C 3 -C 6 -alkinoyl; C 9 -Ci 6 -arylalkenoyl, where aryl is C 6 -C 10 "aryl and alkenoyl is 
C 3 -C 6 -alkenoyl; C 9 -C 16 -arylalkinoyl, where aryl is C 6 -C 10 -aryl and alkinoyl is C 3 -C 6 -alkinoyl. 
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Morphinanderivate und deren quartare Ammoniumsalze substituiert in Position 14, 
Herstellungsverfahren und Verwendung 



Die vorliegende Erfindung betrifft eine Klasse von Morphinanverbindungen und deren 
quartare Ammoniumsalze substituiert in Position 14, die als hochaktive Analgetika aber 
auch als Opioidantagonisten verwendet werden konnen. Die vorliegende Erfindung 
bezieht sich auch auf deren pharmazeutisch akzeptierbaren Salze und leicht 
zuganglichen Derivate, auf einen Prozess zu deren Herstellung und deren Verwendung 
in der Herstellung pharmazeutischer Spezialitaten. 

Die Existenz von Opioid-Rezeptoren als Rezeptoren des Zentralnervensystems (ZNS), 
welche analgetische Wirkung vermitteln, ist eindeutig erwiesen. Diese Rezeptoren 
werden in drei Subtypen, p, k und 8 eingeteilt. Aktivierung dieser Rezeptoren durch 
Opioidagonisten hat einen analgetischen Effekt zur Folge. Die Aktivierung der p- 
Rezeptoren bewirkt den hochsten analgetischen Effekt, wobei besonders N- 
methylsubstituierte Morphinane mit einer Sauerstofffunktion in Position 6 (Morphin, 
Oxymorphon, Hydromorphon etc.) besonders aktive Opioidagonisten sind und als 
effektive Analgetika eingesetzt werden. In der Vergangenheit wurde viel Arbeit in 
Struktur-Aktivitats-Beziehungsstudien dieser Substanzklasse investiert. 

Im Journal of Medicinal Chemistry 1984, 27, S. 1575-1579 sind verschiedene 14- 
Methoxy-N-methylmorphinan-6-one mit verschiedenen Substituenten in Position 3 
beschrieben. Diese Derivate zeigen hOhere analgetische Aktivitat als deren 14- 
Hydroxyanaloga. 

Eine detaillierte Studie von 5-Methyloxymorphon (= 14-Hydroxy-5- 
methyldihydromorphinon) ist in Helvetica Chimica Acta (1988, 71, S. 1801-1804) 
beschrieben, die zu dem Ergebnis gelangt, daft die Einfuhrung einer 5-Methylgruppe die 
opioidagonistischen Eigenschaften von Oxymorphon verringert. 

Eine weitere Studie an 14-Alkoxy-N-methylmorphinan-6-onen ist in Helvetica Chimica 
Acta 1989, 72, S. 1233-1239 beschrieben, in welcher der Einfluft verschiedener 
Substituenten in Position 3 und des Aminstickstoffs evaluiert wurden. 
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